Epigenetic modifiers in normal and malignant hematopoiesis.
Genome scale sequencing in patients with cancer has revealed a lower frequency of genetic aberrations in hematologic disorders compared with most other malignancies, suggesting a prominent role for epigenetic mechanisms. In parallel, epigenetic modifiers that are altered in cancer play critical roles in normal hematopoietic development, influencing both self-renewal of hematopoietic stem cells and differentiation into the different lineages. In this review, we aim to compare the role of several key DNA or histone modifying enzymes and complexes in normal development and hematopoietic malignancies, including DNMT3A, TET2, IDH1, IDH2, MLL1, MLL4, DOT1L, PRC1/2 and WSHC1/NSD2/MMSET. Insights into their biological mechanisms led to the development of therapies designed to target mutant IDH1 and IDH2, DOT1L in MLL-rearranged leukemias and EZH2 in several cancer types including lymphomas. Inhibitors for these enzymes are currently in clinical trials.